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an F-7000 fluorescence spectrophotometer (Hitachi, Japan). UV-vis absorption spectra were obtained on a Nanodrop-2000C UV-vis spectrophotometer (Thermo, USA). Confocal fluorescence micrographs of cells were acquired on a TCS SP5 confocal laser scanning microscope (CLSM) (Leica, Germany) . Numbers of cells were calculated using a Countess ® II FL Automated Cell Counter (Thermo Fisher Scientific, USA). Native polyacrylamide gel electrophoresis (PAGE) was performed on an Electrophoresis Analyzer (Bio-Rad, USA) and imaged on a Bio-Rad ChemDoc XRS facility (Bio-Rad, USA). Electrochemical experiments were performed on a CHI 660D electrochemical workstation (CHI instruments Inc., China), while ECL experiments were carried out in a self-made cell on MPI-A multifunctional electrochemical and chemiluminescent analytical system (Xi'an Remex Analytical Instrument Co., Ltd. China). Electrochemical impedance spectroscopic (EIS) measurements were performed on a PGSTAT30/FRA2 system (Autolab, the Netherlands) in 0.1 M KCl aqueous solution containing 5 mM K 3 Fe(CN) 6 /K 4 Fe(CN) 6 (1:1). ECL images were captured by a self-made multicolor ECL imaging system equipped with focus lens (EF 50mm f/1.2L USM, Canon) and Retiga R6 color scientific CCD camera (QImaging, Canada) in a dark box.
Synthesis of P1-P4.
Three monomers 9-octyl-3,6-bis(4,4,5,5-tetramethyl-1,3,2-dioxabo-rolan-2-yl)-9H-carbazole (M-1), 4,6-bis(4-bromophenyl)-2,2-difluoro-3-(4-methoxyphenyl)-2H-1,3l4,2l4-oxazaborinine monomer (M-2) and 1,2-bis(4-bromophenyl)-1,2-diphenylethene (M-3) were synthesized via the method described previously. [S1-S3] The synthesis routs of M-1, M-2, and P1-P4 were outlined in Scheme S1.
Synthesis of P1: M-1 (0.122 g, 0.230 mmol), M-2 (0.025 g, 0.046 mmol), M-3 (0.090 g, 0.184 mmol) and Pd(PPh 3 ) 4 (0.028 g, 5% e.q.) were dissolved in the mixture of 14 mL toluene and 9 mL K 2 CO 3 solution (2 M). The resulting solution kept stirring for 48 h at 75 o C in Ar atmosphere and was then cooled to room temperature. After the toluene organic layer was separated, the crude polymer solid was obtained upon evaporation of the solvent under vacuum, which was dissolved in 1 mL CH 2 Cl 2 and dropped into 50 mL CH 3 OH to stir for 30 min. The produced precipitation was finally filtered and collected as P1 to afford a yellow polymer solid (0.101 g, 71.2%). 1 H NMR (400 MHz, CDCl 3 ) δ 8. 40-8.29 (m, 1H), 7.73-7.40 (m, 11H), 7.18-6.99 (m, 11H), 4.36-4.29 (m, 2H) , 3.77 (s, 0.6H), 1.89 (s, 1H), 1.63 (s, 4H), 1.33-1.24 (m, 7H), 0.86-0.85 (m, 3H) . GPC data: Mw =7460, Mn = 4260, PDI = 1.75.
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Synthesis of P2: M-1 (0.122 g, 0.230 mmol), M-3 (0.100 g, 0.204 mmol), 3 (0.014 g, 0.026 mmol) and Pd(PPh 3 ) 4 (0.028 g, 5% e.q.) were dissolved in the mixture of 14 mL toluene and 9 mL K 2 CO 3 (2 M). The reaction was proceeded to give P2 as a green solid (0.094 g, 68.6%). 1 H NMR (400 MHz, CDCl 3 ) δ 8. 26-8.22 (m, 1H), 7.66-7.55 (m, 2H), 7.50-7.24 (m, 6H), 7.14-7.06 GPC data: Mw=7472, Mn=6524, PDI=1.15.
Synthesis of P3: M-2 (0.123 g, 0.230 mmol), 10 (0.038 g, 0.230 mmol) and Pd(PPh 3 ) 4 (0.028 g, 5% e.q.) were dissolved in the mixture of 14 mL toluene and 9 mL K 2 CO 3 (2 M). The reaction was proceeded to give P3 as a yellow solid (0.072 g, 75.3%). 1 H NMR (400 MHz, CDCl 3 ) δ 8. 16-7.93 (m, 1H), 7.78-7.24 (m, 11H), 7.13-6.88 (m, 3H), 6.88-6.55 (m, 3H), 3.83-3.60 (m, 3H) . GPC data:
Mw=8530, Mn=6200, PDI=1.38. 
Synthesis of
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Synthesis of PCN-224. The PCN-224 nanoparticles were prepared according to previous work. [S4] In brief, H 2 TCPP (100 mg, 0.13 mmol), benzoic acid (2.8 g, 23 mmol) and ZrOCl 2 ·8H 2 O (300 mg, 0.93 mmol) were dissolved in 140 mL DMF to stir at 300 rpm at 90 °C for 3 h. The resulting PCN-224 nanoparticles were collected by centrifugation (15000 rpm, 30 min) followed by washing with fresh DMF for three times, which were then suspended in DMF at 4°C for further characterization and analysis. Prior to use, the nanoparticles were washed with water.
Preparation of Pdots and Pdots-DNA. Pdots were prepared in aqueous solution through nanoprecipitation according to a previous work. [S5] In brief, the mixture containing 50 µg mL -1 polymer and 10 µg mL -1 PSMA was firstly prepared in 1 mL THF. After ultrasonically degassed for 20 minutes, the mixture was quickly added to 9 mL water while sonicating for 4 min. The THF was removed by rotary evaporation under vacuum followed by filtration through a 0.22 μm poly(ether sulfones) syringe filter to obtain carboxyl Pdots dispersion.
The Pdots dispersion (0.15 mg mL -1 , 500 μL) was mixed completely with HEPES buffer (1 M, 6 μL) and PEG (5% w/v, Mw 3350, 6 μL), and the pH was adjusted to 7.1. After that, 60 μL cDNA (1 μM) and 60 μL EDC (5 mg mL -1 ) were added to the mixture and vibrated for 3 h at room temperature.
The resulting Pdots-DNA was separated by ultrafiltration for three times to remove free cDNA.
Preparation of Pdots@PCN-224 Probe. The PCN-224 nanoparticles were functionalized with Pdots-cDNA by electrostatic adsorption. Firstly, 100 μL electropositive PCN-224 (1.0 mg mL -1 ) was mixed with 500 μL electronegative Pdots-cDNA and gently shocked for 4 h. After washing with water for three times. The resulting solution was centrifugated with 1×PBS (pH 7.4) and stored at 4 °C for further use.
Polyacrylamide Gel Electrophoresis (PAGE) Analysis. The mixture of 5 μL DNA and 1.5 μL 6×loading buffer was prepared to perform 15% PAGE analysis by running at 100 V for 60 min, and then staining with SYBR gold nucleic acid gel stain (1×concentrate in TBE buffer) for 30 min. BioRad ChemDoc XRS facility was used to obtain the resulting boards.
Cell Culturing. MCF-7 cells and MDA-MB-231 cells were cultured in RPMI-1640 media supplemented with 10% FBS, streptomycin (0.1 mg mL -1 ) and penicillin (0.1 mg mL -1 ). HepG2 cells and NB-4 cells were cultured in DMEM supplemented with 10% FBS, streptomycin (0.1 mg mL -1 ), S8 and penicillin (0.1 mg mL -1 ). SK-BR-3 cells were cultured in McCoy's 5A media supplemented with 10% FBS and 1% penicillin-streptomycin solution (0.1 mg mL -1 ). Cells were grown at 37 °C in a humidified atmosphere containing 5% CO 2 and maintained at densities between 5×10 5 and 2×10 6 cells mL -1 . Prior to use, 10% goat serum was added to block cell surface at 37 °C for 30 min. Fabrication of HP3/MCH/Au/ITO Electrode. The Au/ITO (5 nm chrome followed by 50 nm gold) slide was fabricated with electron beam evaporation technique (DE Tec. Ltd, USA), and pasted with a porous sticker with well array as working electrode array. Equal volumes of annealed HS-HP3 (10 μM) and TCEP (1 mM) were mixed for 1 h to reduce disulfide bond, following a dilution with PBS to get HS-HP3 at 1.5 μM. 2.5 μL of HS-HP3 (1.5 μM) was dropped on electrode surface to incubate at 37 o C for 2 h. After rinsing with PBS (pH 7.4) and drying with nitrogen, 2.5 μL of MCH (1 mM) was dropped on electrode to incubate for 1 h for blocking the unmodified sites. After washing with PBS and drying with nitrogen, the electrochemical DNA array (HP3/MCH/Au/ITO) was obtained and stored at 4 o C for future use.
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Measurement Procedure. Prior to measurement, 2.5 μL of above target recycling mixture was dropped onto the surface of HP3/MCH/Au/ITO and kept at 37 °C for 1 h to capture the released S-DNA. Finally, 2.5 μL Pdots@PCN-224 probe solution was dropped onto the surface for further hybridization at 37 °C for 1.5 h. The signal probe was thus loaded, and the array was dried at 37 °C for 30 min to perform the ECL imaging detection. The electrode was rinsed three times with PBS buffer after each hybridization step. 
ECL Imaging
where Q and Q° are the consumed charges (integrating current vs time), I and I° are the integrated ECL intensities (integrating ECL spectrum vs wavelength), and  ECL and °E CL are the ECL efficiency of the sample and standard, respectively. [S6] In this work, 1 mM Ru(bpy) 3 2+ was used as the standard with the °E CL value of 1.
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Supplementary Figures   Fig. S1 ECL curves of Pdots with different radios of A1/D2 to A2 in 0.1 M PBS (pH 7.4) containing 0.1 M KNO 3 and 25 mM TPrA. PMT: 300 V. 
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Supporting Tables   Table S1 . 
HER2
Random 2 CCCAGAAATTCTTGCAACAATTTTTTTTTTTTTTTTGAACTTT TTTTGCAAGAATTTCTGGGTTAAGG *All DNAs were annealed at 95 o C for 5 min and slowly cooled down to room temperature, and stored at 4 o C prior to use. 
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